For this paper, we show that (x, y) is a positive integer solution under some conditions where m, n, p and q are prime numbers for the linear Diophantine equation mn 2 x + qm 2 y = pm 2 n 3 by row operation on matrix.
Introduction
Brown [2] studied the Diophantine equation ax 2 + Db 2 = y n which has only the positive integer solution (x, y, m, n) = (10, 7, 5, 3) with gcd(x, y) = 1, m odd and n ≥ 3. Sierpiński [3] derived that the Diophantine equation 3
x + 4 y = 5 z has only the positive integer solution (x, y, z) = (2, 2, 2). Hadano [5] studied the Diophantine equation a x = b y + c z . Haarsa [6] show that the linear Diophantine equation mn 2 x+qm 2 y = pm 2 n 3 has positive integer solution (x, y) by Euclid's Algorithm. In this paper, we show that the linear Diophantine equation mn 2 x + qm 2 y = pm 2 n 3 has a positive integer solution (x, y) by using row operation on matrix.
Preliminaries
An equation in which only integer solutions are allowed is called Diophantine equation. In this paper, we consider the linear Diophantine equation in two unknown which is defined as;
Where a, b, c are given integers and a, b not both zero. A solution of this equation is a pair of integers x 0 , y 0 which satisfy ax 0 + by 0 = c. 
Main Result
We prove Theorem 2.3. by the unimodular row operation on matrix [4] which consists one of the following three types of operations.
• Add an integer multiple of one row of the matrix to another row.
• Interchange two rows of the matrix.
• Multiply one row of the matrix by −1.
Proof. Suppose that a = mn 2 , b = qm 2 and c = pm 2 n 3 where m, n, p, q are prime numbers. Then, the linear Diophantine equation (1) can be rewritten as
By using the unimodular row reduction, we derive
Add −1 times the second row to its first row, we obtain
Multiply the first row by −1 to obtain
times the first row to its second row, we obtain
Multiply the first row by
As a result, gcd(mn 2 , qm 2 ) = (qm − n 2 )m. Because of (qm − n 2 )m|pm 2 n 3 , a solution to equation (2) exists. Therefore, the general solution to the Diophantine equation
For some integer t. An additional work gives the solution in the positive integers. For this, t must be chosen so as to fulfill simultaneously the inequalities.
t > 0, and we have t > pn 3 q
. If y > 0, then
t > 0, and we have t < pmn. As t must be an integer, we are forced to complete that pn 3 q < t < pmn. Accordingly, our Diophantine equation has a positive solution x and y corresponding the value of integer t. There are many possible values of prime numbers m, n, p, q. In this paper, we will consider only 3 cases and all the prime numbers less than or equal to 11. For m = n = p = q = 2, the Diophantine equation (1) has no solution since there does not exist x and y in equations (3) and (4) . Similarly, for m = n = p = q > 2. For m = n = 3 > p = 2 and q = 5 > m = n, the Diophantine equation (1) has infinitely many solutions. Likewise, for the case p > 2 and m = n > p and q > m = n. For m < p < n < q, there exists a positive integer t such that the solution equation of Diophantine equation (1) exists (see example 3.1.). (2)(5) 2 x + (13)(2) 2 y = (3) (2) 2 (5) 3 . By using unimodular row reduction [4] 
Example 3.1. Consider the Diophantine equation
(2)(5) 2 | 1 0 (13)(2) 2 | 0 1 → −(2) | 1 −1 (13)(2) 2 | 0 1 → (2) | −1 1 (13)(2) 2 | 0 1 → (2) | −1 1 0 | (2)(13) −(5) 2 → (3)(2) 2 (5) 3 | −(2)(3)(5) 3 (2)(3)(5) 3 0 |(
